The compounds RETGa3 (RE = Rare Earths; T = Ni, Cu, Ag) were synthesized by various techniques. Preliminary X-ray diffraction (XRD) at room temperature suggests that compounds crystallize in the tetragonal system with either centrosymmetric space group I4/mmm (BaAl4 type) or non-centrosymmetricI4mm (BaNiSn3 type). A detailed single crystal XRD, neutron diffraction and synchrotron XRD on selected compounds confirmed the non-centrosymmetric BaNiSn3 structure type at room temperature with space group I4mm. Temperature dependent single crystal XRD and powder XRD and synchrotron beamline measurements show a structural transition between centro-and non-centro symmetry followed by a phase transition to the Rb5Hg19 type (I4/m space group) above 400 K and another transition to the Cu3Au structure type (Pm m) above 700 K. Combined single crystal X-ray and synchrotron powder X-ray studies of PrCuGa3 at high temperatures reveal structural transitions at higher temperatures, highlighting the closeness of the BaNiSn3 structure to other structure types not known to the RECuGa3 family. YbCuGa3 crystallizes in a new structure type in the monoclinic space group C2/m, which is the first monoclinic system in the RETX3 family. The crystal structure of all RETGa3 is composed of eight capped hexagonal prism cages [1] Subbarao, U.et al. (2013)Cryst. Growth Des. 13, 953-959. [2] Subbarao, U. et al. (2016)Inorg. Chem. 55, 666-75. 
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